celebrating a bygone era 


CV¥-2460/SGC's) 
CONVERTER, TELTQKAPMs 
TELEPHOWE StGNAL 


LI5-¥ 19 50,60~" 


i 
‘reread 


ia eka 
ee yor | 


Vintage RTTY at K6YIC 


ELECTRIC RADIO" 


Published Monthly by Symbolic Publishing Company, LLC 
PO Box 242, Bailey, Colorado 80421-0242 
United States of America 
Copyright 2020 by Symbolic Publishing Company, LLC 


All rights to this work are reserved. Except for use in any review, the reproduction 
or utilization of this work, in whole or in part in any form by any electronic, 
mechanical or other means, now known or hereafter invented, including 
xerography, photocopying and recording, or in any information storage or retrieval 
system, is forbidden without written permission. Any commercial product or tool 
mentioned in Electric Radio™ is either a copyright or a trademark of the respective 
company. 


Printed by Southwest Printing Inc., Cortez, CO 
Periodicals Postage Paid at Cortez, CO 
USPS no. 004-611 
ISSN 1048-3020 


Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACOOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 


Several subscribers and their families 
have been affected by the severe wildfire 
season in California and in the Pacific 
Northwest this summer, and likely many 
more Electric Radio readers that I don’t 
know about. These fires are moving so 
fast that residents have little time to 


prepare for evacuation. | heard about one 

fire chief that let his own home burn in 

order to save other homes...a true hero. It is times like these that make 
- the value of the Amateur Radio Service so important because, although 
there is portable cell phone equipment, it is likely not available 
everywhere, and fixed 2-way radio sites burn up like everything else. 
That’s when RACES and ARES members step up to provide 
communications when asked to do so. Amateur radio is so much more 
than an antenna in the neighborhood. 

I have a stack of July and August ER issues that have been returned 
to us by USPS that is about 8 inches thick. They have labels saying 
such things as “no such address” or “no mail receptacle” or “can not 
be delivered as addressed” but many have been subscribing for years. 
There are usually a few copies we re-mail each month, but this many 
returns is expensive to re-mail and we can’t use our regular mailing 
permits. Anyone missing an issue needs to contact me and we will take 
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over: These are classic RT TY converters at Dan Jones’ station that he describes 
his month on page 2. Top: CV-2460/SGC Terminal Unit, Bottom: AN/URA-17 
iversity AFSK Demodulator. Dan says he may have more RTTY articles for 
ture issues, an all-new topic for ER! 


Figuring Out RTTY in a Digital World 


By Daniel D, Jones, K6YIC 
Eastvale, CA 
DJones@k6yic.com 


Radio teletype (commonly referred to 
as “RETY* or ant military weireles; 
“RATT”) could be considered the front- 
runner to the digital modes that we know 
today. Modes such as JT65, FT8 and 
WSPR are all used much more these days 
than the venerable RTTY, which 
coincidentally, is usually included in most 
digital mode software. RT TY was adopted 
whole heartedly by the United States 
Military at the onset of World War II; it 
was this large adoption and the 


subsequent surplus gear that flooded the 
civilian market that pushed RTTY into 
mainstream amateur radio use. News 
agencies across the globe used RTTY to 
transmit breaking news into the 1980s 
before computers and _ digital 
communications made the job more 
secure, faster and cost effective. There 
are currently some groups supporting the 
vintage equipment to keep the hobby 
alive with knowledge taught by employees 
of companies that ceased to exist long 
ago. Today, RTTY isstill used by amateur 
radio operators; some use vintage 
equipment while others use software on 
modern personal computers. This is my 


Figure 1: The vintage equipment at the 


4\ 


author’s station KGYIC includes RBB/RBC, 


RAO, TCS, TRM and others on the left and the Model 28 on the right side. 
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journey into vintage mechanical teletype 
utilizing vintage US Navy issue converters 
to get on the air. 

I did not initially set out to do anything 
with RITTY, but my fascination with 
collecting and restoring vintage 1930s to 
1970s Navy communication equipment 
led me on a collision course with RTTY. 
I found a CV-483 demodulator for a 
reasonable price and took it home. Doing 
research led me to the Green Keys mailing 
list that has been active for over 20 years. 
It was here that I discovered that my love 
of mechanical equipment and electronics 
could be merged in the form ofa teletype. 
I rounded out my research with the 


excellent source http://navy-radio.com. 
This was a year before I actually got my 


first Model 28 (TT-307/UG) but in the 
interim I used software called MultiMode 
by Black Cat Systems to experiment with 
RTTY. I learned about shift, mark, space 


and baud = rates 


These choices of oil and grease can be a 
hot topic on the Green Keys Board, so 
you will get differing opinions on proper 
lubrication. The teletype lubrication 
specifications state that a full lubrication 
should be done every 3000 hours or 1 
year when run at 60 WPM. I received the 
M28 when it was painted a tan color, and 
soon realized it was in fact the incorrect 
color for this unit. As confirmation of my 
assumption, printed on the inside cover 
of all teletype machines ts the paint code, 
and light navy gray (BR) was the original 
and correct color for this particular unit. 
Nick England at http://navy-radio.com 
confirmed that while rare, the Navy did 
use this type of “skin tight” design for 
their Model 28 teletypes. Nick also 
assisted me in finding a currently available 
color that would be consistent with the 


original color of the machine: Light 
machine gray by Rustoleum. 


through this 
experimentation. 
RTTY is much more 
work than my prior 
experience with solely 
making contacts on 
FT8. Then, my lucky 
break, a local fellow 
military collector 
(NF6X) had a Model 
28 available in a “skin 
tight” case for the 
handy sum of a cup of 
coffee. 

The teletype Model 
28 I received was fully 
operational after a 
little lubrication and 


some light cleaning. I 
used Starett 1620 
machine oil and 


Mobile #28 grease Figure 2: The as-received M28 came complete with a Bell 


System table and incorrect paint color. 
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This Model 28 came with some 
ownership history belonging to Al 
Tipsword (W6GER), David Reid 
(W6KL), Mark Blair (NF6X) and finally 
me, Daniel Jones (KGYIC). Much more 
teletype information is available from 
internet sites like http://navy-radio.com, 
http://teletype.net or http://RTTY.com 
— amongst others. Understanding the 
mechanical nature and electrical 
components of the machine put me ina 
better place when starting out with 
RoE: 

A loop power supply is necessary in 
order to operate the teletype and connect 
everything together. These supplies come 
in the form of 60 mA, 20 mA and low 
level polar which operated at 6 VDC, 
and can be found on the used market. 
Newer components can also be utilized, 


like the HP-6407 or -6634A regulated 


=< 


power supplies. These will limit the 
current to the nominal 20 or 60 mA 
depending on the setup. Some terminal 
units are equipped with current limiting 
abilities built in making the challenge of 
a loop supply much easier. Ensuring that 
the current is limited will keep your 
selector magnets from burning out and 
rendering the machine inoperable. 
Terminal units are the brains of the 
teletype operation. They convert the 
direct current mark and space pulses to 
audio frequency shift. There were many 
companies such as HAL, Fleasure, 
Dovetron and others that made a wide 
assortment of terminal units. There are 
also many military surplus terminal units 
such as the AN/CV2460 or 3510 
converter that were standard issue aboard 
ships in the 1970s. The 2460 and 3510 


are solid state, which make a very reliable 


VBE 


Figure 3: This internal view inside the M28 teletype shows how complex the 


mechanical aspects are. 


4 Electric Radio #377 


October 2020 


terminal unit with minimal setup, and in 
their issued military form, are capable of 
200 Hz and 850 Hz shift with full and 
half duplex abilities. Utilizing military 
gear is roughly the same as its civilian 
counterpart with the exception of 
differing shifts, tones and overall weight. 
Since I focus on military equipment, I 
have a CV-2460 that I utilize on the 
weekly Saturday RITTY Net with the 
Military Radio Collectors Group West 
(http://mrcgwest.org). When I purchased 
the converter, I had no clue if it would 
work. Most of my previous surplus 
equipment had all used vacuum tubes 
and this would be my first solid state 
piece of vintage equipment. Surprisingly, 
it worked out of the box, but needed a bit 
of adjustment in the output and tone. 
This was easily accomplished using a 
frequency counter. I also checked the 
output pattern with an oscilloscope to 
verify the proper waveform. This 
equipment was procured from Doug 
Hensley (W5JV), and if you are looking 
for vintage military or merchant marine 
equipment that is in very good condition, 
I highly recommend starting with him. 
I utilize a fairly modern transceiver in 
the Kenwood TS-570S, and its filtering 
abilities really help in pulling in clean 
radio teletype signals. Eventually I will 
find a vintage military SSB receiver and 
transmitter to match but for what | 
currently require this works. The CV- 
2460 requires several connections to the 
transceiver; transmit audio and key, which 
i route through the microphone jack, and 
receive audio, which I pull through the 
headphone jack. I utilize these rather 
than the auxiliary on the back for greater 
control over-modulation and input/ 
output levels. I route these cables via 1/4 
mono headphone jacks through a patch 
panel. This allows me to switch to my 
CV-483 demodulator and loop supplies 
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without multiple cable changes. 
Something to consider is that some older 
terminal units are expecting a 600 ohm 
audio input vs. the more modern 50 ohm 
or less. While most of the time the 
imbalance doesn’t make much of a 
difference, I did put a 600 ohm/50 ohm 
transformer in-line when using my CV- 
483. This gives the setup the proper 
match and it also isolates electrically the 
radio from the terminal unit. 

Once | put all of this together, it took 
me another 3 weeks or so to get the next 
steps all ironed out. It’s hard to find 
active RT TY on the west coast, let alone’ 
someone running 850 Hz shift. | 
originally was over driving the radio, but 
I soon found that the band spread was 
too narrow. I was also following the 
progress of the net via my software during 
this test phase. The first week I could 
copy, but was not able to send anything 
out. The second week I was transmitting, 
but it was coming off as just garbled 
information; it turns out that I was over 
driving the radio. The third week was the 
golden week. I was getting good copyand 
could actively participate on the net. 
There are now about 4-5 of us on the 
weekly net, with some using the old 
machines and others on their computers. 
It is certainly a great group when it comes 
to patience welcoming a new member. 

I encourage all that want to give this 
old form of communication a try, or get 
back into it, and drag out that old 
equipment. You can even try using 
FLDigi, MMTTY or MultiMode if you 
want a modern computer based solution. 
There are internet-based TTY signals 
that you can find to get your setup 
printing when RTTY signals can’t be 
found. RTTY is challenging, but a 


rewarding form of communication that 


ENR 
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deserves interest. 


Lafayette HA-90 VFO Restoration and Modification 


By Janis Carson, AB2ZRA 
61 Rothermich Rd. 
Ithaca, NY 14850 
AB2RA@htva.net 


This article is a comparison of various 
VFOs, focused on the Lafayette HA-90. 
Drift and known improvements to 
functionality are noted. 

The most widely known classic VFOs 
of the ‘60s are the VF-1 and Johnson 122 
that were simple, single-tube oscillators, 
powered from the transmitter where 
possible. The Heath unit hada spot switch 
and the Johnson did not. Judging from 
the scale layout, the Johnson 122 may 
have added the scale and calibrations for 
15 meters after the original design, 
although I have never seen one missing 
the 15 meter scale. The Johnson 122 
used much higher quality parts and a 


superior mechanical design. It is capable 


of calibration on the basic scales to 1 kHz 
on 80 and close to that on 40 meters. The 
EFJ 122 engraved scale is a precision 
device; the VF-1 tracking could not be 
trusted to be closer than 5 kHz read out. 
This is a shame, because the VF-1 has a 
“projection method” for the dial pointer, 
which minimizes parallax. Nice new 
replacement dials for the VF-1 are 


available from https://www.ebay.com/ 
itm/Heathkit-Brand-New-VE-1-VEO- 


Replacement-Dial-/262269887053. 
Sometimes the plastic gets cracked from 
age or excessive force in the drive hub. 
Both used a 160 meter oscillator for 80 
meter output and a 40 meter oscillator 
for the rest of the bands. Both had a 6 
MHz range for 11 meter output. The 
VF-1 manual suggested you could also 
use the 6 MHz output (11meters) to 
multiply up to 24 MHz for 6 and 2 meter 
use. That might have been OK for drift if 


you were using the popular 
broad super regenerative 
receivers popular in those 
times. Either VFO can use the 
11 meter position for 5 MHz 
output for 30 meter use, with 
minimal modification. 
Though Heath does not say 
that, I suspect that modifying 
it to 5 MHz output would 
work with the Heathkit AT-1, 
which needed 5 MHz crystals 
to obtain 15 meters (using the 
10 meter position on the AT- 
1). Remember, the AT-1 
always doubles in the final (in 
this case, from 10.5 to 21 
MHz) to avoid self oscillation. 


Figure 1: This is the HA-90 VFO; photo was taken 
from Gene Rippen’s book Tube Type Transmitters, 


second edition. 
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The 6LG6 was not a well 
screened tube, and 
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neutralization was probably too tricky to 
adjust in the field for most Novice 
operators who built the AT-1. 

The WRL 755 was a two tube VFO 
produced in the mid-1950s, which gets 
favorable comments. Original cost was 
$50 kit and $60 wired. I don’t see many 
of them around. Globe put high power 
AM within the reach of many. 

The Knight V-44 has two RF tubes 

and internal power supply; relatively rare 
also. 
_ The later VFOs seemed to favor a lower 
profile package and were self-powered. 
Many did not have 160 meters. For 
instance, the Eico 722 included a buffer 
stage and power supply. 

The Lafayette HA-90: Fixing its 

Problems 

The Lafayette HA-90 VFO (#99-2501) 
came out in 1964. Like many Lafayette 
products, Trio (later Kenwood) was the 
actual manufacturer. A similar electrical 
design, the HE-73, also had a crystal 
oscillator and 3 RF tubes in the lineup 
and an elegant half circular style dial 
reminiscent of the Hallicrafters HT-32. 
These all are similar in that they had only 
a 3.5 MHz oscillator range (no 7 MHz 
oscillator) and multiplied up for 40 
through 10 meters. Having only one 
oscillator range can save money on 
expensive, close-tolerance components. 
This can be problematic, as discussed 
later. All were produced so late that they 
had no 11 meter position. The Eico had 
the nice feature of an expanded scale for 
10 meter operation; it also has 
temperature compensating capacitors for 
lower drift. 

Lafayette was known for better quality 
low end receivers. This VFO fits that 
philosophy. It would have been a close 
visual match with the Lafayette KT-390 
Starflight transmitter, a DX-60 clone, 
but the stock HA-90 is not compatible 
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with grid block keying. The knob has a 
good turns-per-kHz ratio due to a dial 
string-style drive, which has low backlash. 
The calibration cannot be resolved any 
better than the Heathkit VF-1, but the 
band spread for zero beat is more precise. 
The chirp is similar to its contemporaries, 
after a simple modification. 80 and 40 
are clean and crisp. 15 meters not so 
much, as would be expected average 
amount of chirp. There is a lot of output 
available from the HA-90 on its basic 80 
meter range, and it even has a low 
impedance link-coupled output. 

One problem I encountered was due to . 
the 80 meter oscillator multiplying up to 
15 meters. I had to do something about 
signal purity and drive on the higher HF 
bands. The 3.5 MHz output could be 
mistuned on harmonics in simple 
transmitters of that era. Out-of-band 
operation on 10.5 — 12 MHz, 17.5 —20 
MHz, and 24.5 — 28 MHz is possible. 
Eliminating the 3.5 MHz component in 
the normal 7 MHz VFO ranges solves 
that difficulty, with the change of only 
one component. I corrected this by using 
a trick I learned from working on the 
Johnson 122. I changed L3, the plate 
load for the oscillator, from 1 mH to 100 
wH to self resonate with stray capacitance 
on 40 meters. This gave the output 6AQ5 
more 40 meter harmonic content to work 
with, to get correct drive on the 15 and 
10 meter bands on my DX-20. A second 
tuned circuit in the plate of the GAQ5 
cleans 40 meter output up even more. 

Another problem I had to fix was the 
arcane method of keying the HA-90. It 
maybe worked for phone, but it was 
unusable on CW. The keying for the 
HA-90 is in the B— return of the power 
transformer. Get your fingers across the 
key, and it gets your attention! Further, it 
caused sparking and local clicks due to 
the switched current of the VR tube and 
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Figure 2: AB2RA’s cathode keying modification for the HA-90, the input tube is a 
6AU6 and output is a G6AQS5. 

other circuits. This was not conducive to also was unwise to connect the stock 
good short term drift (yoop) either. It | WFO keying circuit in parallel with the 
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DX-20 cathode keyed circuit. The only 
way the HA-90 could be used would be 
to key it constantly in transmit and key 
only the rig. Many do this with extra T/ 
Rorelay contacts to run the VFO 
constantly in transmit, to reduce chirp. 
This scheme apparently worked for the 
previous owner who used it only on phone 
with his DX-40. I remedied this by 
permanently connecting the power supply 
B— to the chassis. | rearranged the keying 
circuit to key the cathode of V1 GAU6 by 
lifting L2 from the chassis and connecting 
it to the key jack (instead of the B— power 
supply return). Replace the “AC line” 
style connector on the back panel with a 
standard “%4-inch headphone jack for 
keying. Fix up the connections to the 
function switch for spotting function. 
Chirp was good up through 15 meters. 

Grid block keying might be possible 
by lifting R1 and applying the negative 
blocking voltage there, with appropriate 
wiring to a rear panel keying jack. I did 
not try this. 

Like all Lafayette-Trio factory made 
gear, the build quality is excellent. The 
textured finish paint job is heavy and 
durable. The chassis is thick metal with 
corner braces. The power supply is a 
silicon diode. The transformer is large 
and runs cool. The main oscillator coil is 
ceramic. The trimmer capacitors are 
stable piston types. The tuning capacitor, 
however, is a receiving type, similar to 
what might have been found in an 
inexpensive FM tuner of that era. It might 
have been better if the Lafayette had used 
a transmitting grade variable tuning 
capacitor. Other than the modifications 
mentioned, I only needed to change the 
filter capacitors and clean the switches 
during restoration. 

This VFO came to me as a result of a 
trade; it was attractive because it was self- 
powered and compact. I also liked my 
other Lafayette gear. Now that I had 
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some of its vagaries tamed, it was a pretty 
decent little VFO. I got curious about 
how the HA-90 compared to its 
contemporaries. So I did a shoot-out. 
Drift Testing and Features of 
Popular 1950’s and 1960’s VFOs 
The Heathkit VF-1 enjoyed a long run 
from 1952 to 1961, when it was replaced 
by the HG-10. The comparison Heath 
VF-1 in these tests was changed in minor 
ways during rebuild, so it is better than 
the average VF-1. The 510 pF postage 
stamp micas were replaced with modern 
dipped micas, but I sometimes use 1% 
polystyrene capacitors, for added stability. 
I used a selected GAUG and the standard 
OA2 regulator, not the popular GAH6 
and 0B2 mod. The standoffs in the band 
switch were replaced with shorter pieces 
to reduce play in the switch. Critical 
wiring was replaced with larger gauge, 
better quality wire. The 11 meter position 
was modified for 5 MHz output, so its 
still pretty much stock. You can go crazy 
with mods, such as moving the coils to 
the same metal piece as the tuning slugs. 
You could replace the ceramic trimmers 
with air variables like the EFJ 122 uses. 
Major changes are needed to fix the 
bandspread or tuning rate. Mounting a 
reduction drive to improve the tuning 
rate radically alters appearance and is 
mechanically challenging. You could 
change the position of the tuning knob 
to center-bottom, and drive the tuning 
dial from the edge rather than the center. 
That would make tuning more like the 
Johnson 122. The DX-100 had room to 
do this mechanical change, and its a 
shame they did not move the knob to a 
lower-center position to drive the dial 
from the edge rather than the center rim 
of the dial. Note: Do not try to extrapolate 
this drift data to refer to the DX-100. 
The switch length is even longer 
(contributing to frequency jump), and 
drift is exacerbated by internal heat, even 
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from the 4 watt red transmit lamp (which 
can be replaced with an LED, with 
appropriate changes). Don’t take this as 
a slam on the DX-100. It served up 
economy mid-power AM just fine. CW 
tuning rate was marginal, and it needed 
the EFJ factory service notes for grid 
block keying to get rid of the clicks. 
Modifying the DX-100 to add an SB-10 
SSB adapter was an act of desperation 
because of the VFO limitations. The 
Apache tried to improve drift in its VFO, 
and integrated the SB-10 better. The 
Marauder SSB rig was fairly good after 
an hour warm-up; I even used it with my 
Commodore 64 on RTTY. 

The standards in the early days of SSB 
were loose, due to the drifty Swan 
transceivers and the Eico 753 of that day. 
The most popular mod to the Heathkit 
HW-101 and SB-102 was an added 
“RIT” (Receiver Incremental Tuning), 
to keep up with the off frequency signals 
common in any SSB roundtable. 

Collins and its low cost cousin, the 
Heath. SB-1008 “101 :-and 102 
considerably raised the standards of 
stability and calibration. The Yaesu FT- 
101 family was a factory built SSB 
transceiver which beat the kits as well as 
Collins on price, ending the long 
dominance of American amateur gear. 

The Johnson 122 is completely stock 
except for mod to the 11 meter position. 
Also, the infamous 18k “Chernobyl” 
resistor was replaced with a 22-k, 5-watt 
wire-wound. NOTE: Do not try to infer 
anything from this data that is applicable 
to the Johnson Valiant, Ranger, 500, or 
any of the rigs that use this design. Note 
that in the Valiant II], C116 was added to 
the VFO, to adjust the direction and rate 
of drift. This was to improve the 
performance with an SSB adapter. This 
is not a criticism of these fine Johnson 
transmitters; it is simply a demonstration 
of the consequences of an internal VFO. 
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It’s the reason I prefer my Johnson Viking 
II with its external 122 VFO. The test 
VFO is cathode keyed. My Viking IT has 
been modified with EFJ factory- 
recommended grid block keying, and the 
VFO on that setup keys up to 10 meters 
with indiscernible chirp and zero clicks. 
The Valiant uses the same circuit. 

The Hallicrafters HA-5 is also stock. 
This one was in great shape, nearly show 
room appearance. It is the pricey 
companion to the HT-40. It has four RF 
tubes, a regulator, and an internal power 
supply. It is a heterodyne VFO with a 5 
MH ztunable oscillator and 4 conversion 
crystals for 80, 40 and harmonically 
related bands, and 8 MHz outputs for 6 
and 2 meters. The HT-40 includes 6 
meters and a screen modulator, for those 
Novices who upgraded to Tech. Its tuning 
rate is very good. After a half hour warm- 
up it’s quite stable because the only drift 
is in the 5 MHz tunable oscillator, but 
it's much more complicated and expensive 
than the competition. Due to its 
heterodyne design, with keying of the 
mixer stage only (all oscillators run 
continuously), there is ZERO chirp. Any 
clicks arising in the transmitter must be 
resolved in that equipment. 

I was able to borrow a Heathkit HG- 
10 from WA2LXB for drift tests. It was 
operated from a homebrewed 350 volt 
power supply, not a DX-60. It was stock, 
other than replacing RFC1 with a 470 
wH choke, as is commonly advised by 
restorers and in Heathkit factory service 
notes: 

“Replace RFC-1, 28uH [PN 45-18] 
with a 350 pH choke coil, [PN 45-82]. 
This change will be put into production 
soon.” 

The HG-10 was created to replace the 
VF-1 and match the styling and grid 
block keying of the DX-60. The HG-10 
includes 8 MHz fundamental ranges to 
multiply up to 6 and 2 meters. This gave 

October 2020 


“TIME | HA-90 vF-i | EFJ122 HAS | HG-10 | 
Vane 0 7000.00 6999.95* 7000.00 7000.00 7000.57* 
6999.12 6999.58 6999.79 7000.46 7000.42. 
tO 6999.07 6999.33 6999.65 7000.55 7000.18 
15 6999.21 6999.17 6999.57 7000.59 7000.07 
20 6999.27 | 6999.08 6999.53 7000.62 7000.00 
cereals bite 
25 6999.37 6999.06 6999.51 7000.64 6999.92 
A ‘aha 
els - | 6999.46 | 6999.07 | 6999.52 7000.66 | 6999.77 
Sa: 6999.66 he 7000.16 6999.54 7000.68 | 6999.81 | 
60 hs 6999.82 7000.25 6999.58 7000.73 al? 6999.76 
eae et 7000.01 i 7000.27 | 6999.67 ut 7000.64 6999.76 
120 7000.17 . 7000.25 6999.77. | 7000.63 | 6999.75 
DRIFT* Hz (900 Hig 240_ | NOAM nese Nr. 
1DIALTURN| 70KHz | 270KHz 25 KHz 50 KHz 30 KHz | 
40 O meter A: | Mis | ‘ 4 
ADIALTURN| 140KHz | 300KHz | 25KHz 50 KHz 35 KHz | 
eee metres [yp ao 
__ SPOT? Te a ce ein. 
POWER Y 
_SUPPLY? ir 
| GRID 9 Y Y 
BLOCK? 
CHIRP? | tX Ky Y N (with grid ZERO Y 
| block) (heterodyne) | 
ee eae Se) aps DEREROT ES) aati 
| COST NEW ? wired $30 kit $43kit/$64 ?wired | S$35kit | 


Table 1: Summary of VFO Drift Testing 


Novices who upgraded to Tech an 
advantage to use it with their VHF gear. 
However, some people prefer the VF-1 
to the HG-10. Why? 

Table 1 compares some of the VFOs 
available. All tests are performed on the 
40 meter VFO range, since that is the 
range most prone to drift. The capacitors 
are smaller, and the inductor construction 
is more critical on that range in most 
designs. Also, the 80 meter range is used 
on fundamentals. The 40 meter range 1s 
multiplied up to 4 times; the drift is also 
multiplied by 4 on 10 meters. That is the 
most important consideration in the 
choice of 40 meters for my test. 


*NOTES: The VEF-1 could not be set 
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to exactly to 7.0 MHz, due to the tuning 
rate. 

Due to backlash, the HG-10 could not 
be set to exactly to 7.0 MHz. 

DRIFT is defined as the change from 
20 minutes run to final time 2 hours 
later. 

Raw data is provided so you can 
interpret it differently if you wish. 

In any event, the stock Johnson 122 
and HG-10 are tied as the best of the 
simple VFOs. 

The HA-5 heterodyne VFO is better, 
but is not in the same class due to its 
complexity. 


EM 
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A Look at the Globe HG-303 


By Joe Eide, KBOR 
2623 Clare St 

Eau Claire, WI 54703 
jbeide@charter.net 


Several models of Globe transmitters 
were produced by World Radio 
Laboratories in Council Bluffs, Iowa, 
during the 1940s and ‘50s. They are still 
frequently heard on the air today. Names 
like the Globe Scout, Globe Chief, Globe 
Champion and Globe King are a few 
popular models. 

After a number of manufacturer 
ownership and name changes, the little 
Globe HG-303 was produced by the 
Globe Electronics Company that was a 
division of CG-Textron Electronics, Inc., 
in Rockford, Illinois. The HG-303 was 
manufactured around 1962 and was 
priced ats99.05; 

This transmitter is not seen all that 
often today. It is primarily a CW 
transmitter. However, an HG-303M AM 
modulator was mentioned in their 
advertisements. The manual specifies an 
external modulator with 35 to 40 watts of 
audio power. Alternatively, an Eico 730 
modulator should work as well. A Globe 
V-10 VEO, which has a similar look and 
footprint, can also be used with the HG- 
303. In my shack, the HG-303 works 
well with an Epson oscillator or a DDS 
VFO. 

The Globe HG-303 is a 75 watt input, 
five band switching transmitter with a 
built in power supply. It covers 80, 40, 
20, 15 and 10 meters. A 40 meter crystal 
is used for 40, 20, 15 and 10 meter 
operation. The transmitter lacks a built- 
in VFO, but has a connector on the rear 


panel for an external unit. It also has two 
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internal crystal sockets and one external 
socket on the front panel. The front 
panel socket is recessed, which sometimes 
makes the removal of the crystal a chore. 
The transmitter is of a modular design, 
making servicing very convenient. The 
Pierce harmonic oscillator in the 
transmitter uses a GCL6 power pentode 
and functions as a crystal controlled 
oscillator. When used with a VFO, the 
6CL6 acts as a harmonic amplifier. The 
PA uses a 6146 beam tetrode in class C. 
The power supply uses solid state rectifiers 
to produce voltages of 600 V dc to operate 
the final amplifier, 225 V dc to operate 
the oscillator, -65 V dc for protective 
bias for the final amp and -130 VDC 
cutoff bias for keying. A separate winding 
on the low voltage transformer provides 
the 6.3 volts for the filaments. The little 
transmitter weighs about 16 pounds. It 
has a small footprint of 9" wide x 9.5" 
deep x 4.5" high. 

The HG-303 produces about 50 watts 
output on 80 meters. The keying voltage 
is about —85 V dc and the keying current 
is about 0.25 mA. The manual calls for 
2.5 mA PA grid current and 160 mA PA 
plate current for full output. A reading of 
160 mA seems high to me. Around 130 
mA seems more reasonable. The meter 
reads 160 mA at full scale. So, dipping at 
160 mA would mean pinning the meter. 
Another interesting note in the manual 
states that after dipping the plate current, 
you should continue rotating the plate 
control clockwise until the plate current 
increases very slightly. Comments are 
welcome from other owners on these 
plate current issues. All of my testing was 
performed on 80 meters. 
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AMATEUR NET 


eae MODEL. HG-303 No. 65-430 


' ONLY THE NAME IS THE SAME « « « On this all-new Globe Amateur Tans: 


mitter, model HG-303. Handsome enough to put in your living room, with plenty of quality features on 
the outside, but the best is inside where it counts! Quality... reliability... durability... this is the new 
__ Globe line. Compare and see for yourself. And the HG-303 is only the first of a whole new series of 
_ outstanding products. 


MODULAR CONSTRUCTION . . 
AND PLUS FEATURES TOO 


Interchangeable front-mounted crystal, selector switch for 
3 crystal frequencies or VFO. Grid block keying, 6146 trans- 
mitting tube, wide range Pi-Net coupling, transmitting type 
variables, low voltage switching, dual power supplies, 8 
silicon rectifiers, rugged chassis. Clean and easy to service, 
too, thanks to modular construction. 75 watts (nominal) input. 
Measures only 4-5/8” high x 9-1/8” wide x 9-1/2” deep. $99.95 
amateur net. 


Write for complete specification sheet and catalog. 


soo ateleaseeerensss auton emmean bs Se ae cea ee . 1 vse ayant 


GLOBE ShECTRONICE co. Western Plant: 3225 Exposition Place, Los Angeles 18, Calif. — 
Division of ee fete Electronics, Inc. MAIN PLANT: 400 S. Wyman St, Rockford, lil, U.S.A. 7 
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Figure 1: Globe Electronics ran this ad for the HG-303 in the May 1962 issue of 
QST. 
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The transmitter has an octal socket on 
the rear panel. For normal operation, an 
octal plug needs to be inserted. The plug 
should have pins 1 and 2 jumped, which 
provides 117 VAC from the function 
switch to one end of the HV power 
transformer primary. Pins 4and 5 should 
be jumped to connect 600 volts DC from 
the power supply to the power amplifier 
tube. The coil of an antenna change-over 
relay can be connected from pin 1 to pin 
8 if desired. 

When recapping the transmitter, most 
of the resistors checked were out-of- 
tolerance. That was unexpected. But, at 
least, the modular design allowed easy 
access to the components. The modules 
are connected with male and female spade 
lugs. This makes disconnecting modules 
quick and easy. However, it also makes 
for a poor electrical connection with age. 


The HG-303’s meter is 1 mA full scale 


S4IND Grim TINE 
om 


SOM a 


movement with a resistance of 68 ohms. 
The #4 spade-lug terminal is a handy 
place to insert your test meter to check 
actual plate current when verifying meter 
accuracy. The schematic shows a meter 
shunt of 0.4 ohm for plate current 
readings. I measured around 0.5 ohm on 
multiple units. The front panel has a 1- 
Y," hole to accommodate the meter. The 
meter lens measures roughly 1-5/8" 
square. The meter switch allows reading 
of grid or plate current. The switch also 
has an off position. 

The Globe Electronics emblem on the 
front panel is missing or damaged on 
many units. The plastic emblem consisted 
of a larger chrome “G” followed by “lobe 
electronics” in silver lettering. These were 
attached with plastic studs that were 
melted on the inside of the panel. The 
silver lettering seems to deteriorate with 


age. 


Mm 


Figure 2, Front-Panel View of the Globe HG-303: According to Moore’s book on 
transmitters, Globe Electronics was formed in 1956 because Leo Meyerson wanted 
to separate manufacturing from sales at WRL. Globe was sold to GC-Textron 1959 
but Leo remained as president until c. 1961. When Leo left Globe, Textron started 
producing the HG-303 but it only lasted one year. Soon afterwards, Globe 
Electronics quit making amateur radio products entirely. 
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Figure 3: Top-chassis view with the modular rig removed from its case. 


It is also interesting that sometime 
around 1962, Globe advertised a CB 
radio called the Globe Star that appeared 
to share the same cabinet style. 

In conclusion, I must say this is the 
smallest vintage 6146 based transmitter I 
have owned. The circuitry is simple but 
gets the job done. I have found the HG- 
303 a pleasure to own, refurbish and 


operate. Like the EF Johnson Viking 
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Mobile, it is a lot of fun in a small 
package. | 

If anyone has any information, that 
includes production changes, service 
bulletins or sales literature, please let me 
know via email. 

I hope you have found this article 
entertaining and/or helpful. 
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Leo Meyerson (W@GFQ) was on the cover of ER #268, proudly pointing to a Globe 
Scout in a friend’s collection. He was also in article #1 in the first ER #1, May 1989. 


2020 Hammarlund Radio Hullabaloo 


The 2020 Hammarlund Radio Hullabaloo special event station will be operated by 
the High Appalachian Mountain Amateur Radio Society (HAMARS) on November 
19-21, 2020. The birthday of Oscar Hammarlund was November 19, 1861. The 
Hammarlund radio factory was located in Mars Hill, NC, from 1951 to 1973. 
HAMARS is located in Madison County, NC. So crank up your Hammarlund radios 
and make contact with us. Contacts by other radios are, of course, also welcome. 

HAMARS will be operating from 1800-2300 UTC on November 19 and 20 and 
from 1500 to 1900 UTC on November 21. Special commemorative QSL and 
certificates will be offered. See the web site listed below for more details of frequencies 
of operation and QSL information. 

In addition to HF frequencies and modes, we will periodically be calling on the 
Mount Mitchell repeater (145.190), the highest repeater east of the Mississippi River. 

See our website (www. HAMARS.club) for more information on the Hammarlund 
Hullabaloo. 
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Adding a Panadapter to Older Receivers, Part 1 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, OH 44094 


wa8saj@gmail.com 


In the last few months of being stuck 
at home, I thought of a new project that 
has been in the back of my mind for a 
while. With the many old receivers out 
there I wondered if I could add a circuit 
for looking at the bands using a 
panadapter. There have been many 
manufacturers such as Hallicrafters (SP- 
44), Heathkit (HO-13 and SB-620) that 
were very successful in being able to have 
the ham look at the band at a reasonable 
price. Once you see the band activity, 
this puts a new perspective on tuning 
around. Now today, with all the fancy 
new ham gear out there, this seems to be 
the norm — having a panadapter built-in. 


Figure 1 

I really enjoy my favorite Drake TR- 
4CW/RIT transceiver, it would be nice 
to see the band as I tune around. So I put 
the TR-4CW on the bench to see if | 
could get a signal from the first mixer V- 
3 (GEA8) to drive the test spectrum 
analyzer and yes, there was a signal, but 
it was down in the noise. I was 
disappointed and had to figure what to 
do about this. I’ve used the Heathkit 
HO-13 and SB-620 panadapters for 
many years and they work great, but of 
course they did have limits as to the IF 
frequencies, many needed to be amplified 
with tuned circuits (Heathkit did provide 
when new) for each IF frequency. All I 
needed was to amplify the 9 MHz IF and 
be able to drive the scope better. The 
answer came with the new spring 2020 
DX Engineering catalog that was 
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RECEIVER IF CHART IV 


MAKE MODEL IF MAKE CONNECTION TO COUPLING 
| CAPACITOR C 17 
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Figure 2 


delivered in the mail right after I did the 
first test with the TR-4/CW. While 
‘thumbing through the new catalog, | 
spotted a new product they just started to 
handle, (DX Engineering Clifton 
Laboratories Z10000 Buffer Amplifiers 
DXE-Z10000U-KIT). 
Figure 2 
In looking for information on what 
was manufactured back in early days with 
a panadapter, I found a chart showing 
how Heathkit provided the correct pin- 
out of many early receivers to pull off a 
signal from the first mixer stage, before 
all the high selectivity circuits. The 
Electric Radio #377 


Heathkit scopes would use a 50 and 455 
kHz IF (Intermediate Frequency) input 
with ease, but trying to use higher 
frequencies, they all needed tuned circuits 
for the correct IF frequency to provide 
good amplification for a sensitivity of 50 
uv at the scope input. They also were 
limited to about 100 kHz-wide display 
bandwidth for most. 
Figure 3 

This circuit board is assembled with 
wires and cables to hook up to a receiver 
or transceiver right after the first or second 
mixer stage, so it amplifies the IF signal 
about 15 to 20 dB, plus it provides high 
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Figure 3, Right 


isolation for the radio 
and the panadapter. 
All this has to be done 
before: the. wich 
selectivity of high-Q 
tuned CiFCUITS. 
mechanical, or crystal 
filters, so you can look 
at the band properly 
and have plenty of 
band width on the 
display. 

After I started this project my friend 
Jim (N8AUG) had a Drake 2-B receiver 
he wanted to do the same thing to, but 
not sure how he would monitor the 
output. So I went to work on installing 
these kits into the TR-4CW and 2-B. 

Figure 4 

The TR-4 was fairly easy, since it did 
have a noise-blanker installed and that is 
wired right after V-3 first mixer 9 MHz 
T-6 IF coil. The noise-blanker is plugged 
into a socket on top of the chassis and the 
9 MHz input to it is on pin #2. 


Figure 5 

I mounted the new amplifier board in 
front of the final P.A. cage using the 
spacer stud included with the kit and 
tucked the wiring behind the board 
neatly. The output SMA female connector 
had the small coax cable wired already, so 
mounting to the back panel made it easy 
since there was a hole there for mounting. 
The input coax assembly is new to me, 
IPEX MHF1 plug with a female right 
angle socket. The very small coax (smaller 
than RG-174!) cable also had a female 


connector on the other end, which I cut 


CRYSTAL 
FILTERS 


9 MHz Input Taken From T-6 output 


DX Engineering 


455 kHz Output to Panadapter 


Z10000U 
Buffer Amplifier 


> - 


+12 to 30 VDC Input 1N4007 


< << 


From Noise Blanker 
When Installed 


12 VAC Filaments Input 


au 
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Figure 4 
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Buffer Board Mounted 
on the Final P.A. Cage 


Figure 5, Left 


2-B next to the speaker 
gack:, Uhe D.C.,power 
came from a voltage- 
doubler circuit I made 
up using the existing 
6.3 VAC filament 
supply, putting out 
“ii volts. IO.© with 
plenty of filtering for 
the amplifier board. 
Doing the first test 
on the test bench 
worked very well, but I 
was not going to use 
mys rest. Siglent 


and used that end for soldering to the 
noise-blanker socket pin-2 on the top 
chassis of the TR-4CW. The +12 volts 
D.C. is also on the noise-blanker board 
and is well filtered to power the new 
buffer amplifier board. 
Figures 6 and 7 

The 2-B receiver installation was easy 
with plenty of room for mounting the 
amplifier board using an existing sheet 
metal screw with two insulators on the 
back of the 50 kHz passband tuner 
subassembly, along 
with the thin card 
board included with 
the kit for protecting 
the bottom of the 
circuit board. This 455 
kHz IF is actually the 
2nd IF just before the 
50. teltz i, high-Q. 
passband filter. The 
female output SMA 
connector was 
mounted with some 
large flat washers 
through an existing 


hole on the back of the 


Figure 6, Right 
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spectrum analyzer for 
looking at the band in the ham shack. I 
did have plenty of options in the ham 
shack and one being the Elecraft P-3 
panadapter that is used along with the K- 
3 transceiver normally, but it also has a 
built in feature that includes many of the 
IF frequencies needed to display across 


the band. 


Figure 8 
One frequency is 9 MHz for the TR- 
4CW and 455 kHz for the 2-B, wow this 


is great and an extra input BNC connector 
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Figure 7: Partial 2-B schematic, see text. 


on the back of the P-3 scope to use fora —_ and short coax cable added for the Drake 
monitoring only. I also have the Icom _—-2-B and _ he was all set. On the other 
7300 transceiver which I installed an 
(Inrad RX7300 Receive Only Input 
Modification Kit) also sold by DX 
Engineering. This lets you add another 
receiver or you can back feed a signal into 
the 7300 receiver with a “Y” cable and 
use it as a panadapter at whatever 
frequency you want, since the radio covers 
30 kHz to 70 MHz with all the many 
features of the 7300 including variable 
bandwidth, noise blanking, noise 
reduction, notch filters etc! Now we are 
talking about having the fun of a great 
old receiver and watching the band with 
existing gear. I also have a SDR-Play 
receiver that is tied to the same two other 
radios and now I can see even more with 
a 24 inch screen and the band is plenty 
BIG for these tired old eyes to look at. 
Figure 9 

Jim chose to use his IC-7300 for now 

and later maybe an SDR receiver for his 


tired old eyes. I made an easy hookup for 
his radio with the Inrad RX7300 mod kit 


Figure 8 
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Figure 9 
hand, I have been using the IC-7300 and 
SDR-Play receiver for digging out those 
weak AM signals. The SDR-Play also has 
synchronous detection and if you have 
never used this function you are in for a 
surprise, it brings out those very weak 

signals out of the noise very nicely. Only 
one problem with the sync function, if 
someone has a “wobbly” VFO, then it 
can be a problem trying to 
sync up. It will sit there and 
hunt forever and seldom can 
lock up. 

After doing these two radios, 
I looked around the ham shack 
and thought, I have four older 
radios and one newer one with 
no panadapter feature (hum), 
how about I get some more of 
these buffer boards and try to 


install more, since I had all this time on 
my hands lately. ’ll make this brief and 
just cover the highlights and provide info 
as to how I did them with schematics / 
pictures and this should inspire you folks 
in doing the same with your ham gear. 
Figures 10 and 11 

The next receiver was the Swan-600R 
and it had RCA connectors to make it 
fairly easy, the noise blanker is mounted 
on top of the chassis and the RCA 
connectors are there for easy installation. 
I only had to provide a “Y” adapter and 
put on some phono plugs, plus DC power 
which came from the filament supply 
rectified and filtered and you will see this" 
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Figure 11: Swan Installation 
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A Twinplex Regenerative Receiver for 2020 


By Noel Lukens, K3NQV 
403 Glenturret Way 
Townsend, DE 19734 


nmlukens!@gmail.com 


Twinplex-design 6SL7 regenerative 
radio is combined with a smartly 
styled wood and Plexiglas enclosure. 


Interesting Finds 
The Kutztown Radio Show is typically 
held twice a year, in May and September, 
at Renninger’s Antique and Farmer’s 
Market in Kutztown, Pennsylvania. 


Renninger is conveniently located in east, 
central Pennsylvania about 50-60 miles 


northwest of Philadelphia. The show 


Ss 


draws buyers and sellers from a wide area 
and is hosted by The Delaware Valley 
Historic Radio Club (DVHRC) founded 
in 1991. I have been to this show several 
times over the last few years, searching 
for interesting items to sell, parts to 
acquire to complete an on-going project, 
or new items to spark an idea for another 
project. 

On a recent visit, I picked-up several 
nice Hammarlund variable capacitors , a 
National type AM 3" diameter vernier 
dial, along with several other useful, 
vintage parts all in good condition. 

Next Step, the Build 

The radio is built on a 12" x 10" x 2" 

size aluminum chassis obtained from 


Figure 1, Front View of the “Twinplex:” From left-to-right the controls are the 
antenna trimmer, bandspread/fine tuning, and the main tuning. Along the bottom 
of the front panel the controls are the regeneration, volume, and the main on/off 


switch. 
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Figure 2, Top View: From this perspective, the RF preamplifier is positioned along 
the left side of the radio’s interior. A small slide switch is located on the internal 
preamp circuit board to allow the preamp to be independently turned on or off. The 
“Humdinger” control is on the right side of the radio’s interior - access to the control 
is from either the rear opening or top of the radio. A clear Plexiglas top cover can 
be lifted to conveniently access the radio’s interior as needed. 


Antique Electronic Supply (AES). I 
carefully followed the schematic outlined 
in Greg Latta’s internet 7winplex article.* 
I added an output transformer plus an 
audio 
amplifier/speaker set. Also added was a 
“Humdinger,” a 500-ohm, 2-watt linear 


outboard Harman-Kardon 


pot plus a power-line-mounted ferrite 
core to help minimize any hum and 
general noise. A small semiconductor 
broadband RF preamplifier was also 
installed internally to increase gain and 
improve sensitivity.” 

The power supply features a full wave 
rectifier circuit using a 6X5 tube with a 
capacitive input filter. Plate supply 
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voltage at this stage is 180 VDC. The 
0D3 (or VR150) voltage regulator tube 
reduces the 6SL7 plate power down to 
about, LoO WDGs 

Band change is accomplished using 
four-prong ICA plug-in tuning coils. P’ve 
had the full set of 6 coils for about 60 
years. Over time though, a few were 
damaged but I was fortunate to find 
some replacements along the way. 

The audio amplifier is connected to 
the radio via an insulated 44-inch phone 
jack conveniently located on the rear 
panel. Headphones can be plugged 
directly into the phone jack for quiet 
listening. I traced the circuit frequently 
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during the process to help insure that no 
wiring mistakes were made and thus 
minimize any surprises on power-up that 
might result in smoke or damaged parts. 

Tube complement is: a 6SL7 dual 
triode, a 6X5 rectifier, and one 0D3 
voltage regulator. (The 6SN7, with a 
gain of 20, can be substituted for the 
6SL7 tube if needed though the latter 
tube is preferred because it features a 
greater gain of 70.) The receiver was 
built mainly using old parts obtained 
from: eBay, flea markets, or from my 
well-stocked “junque” box. 

Power Up: Fortunately there was no 
smoke! 

A long wire antenna was installed with 
an east-west broadside orientation, out- 
of-sight along the top of the kitchen 
cabinets, on the second floor of the house, 
which overlooks Chincoteague Bay - a 


good location for radio reception and 
great for shortwave. 

Local AM and foreign broadcast 
stations roll in with good signal strength 
and clarity. Headphone volume was good, 
and, when using the outboard audio 
amplifier, the radio could be heard with 
good volume throughout the house. 

Final Thoughts 

When scouring the radio shows for 
your next treasure, be sure to walk a little 
slower. Pause and pick things up to look 
at them a little closer. While the item in 
your hand may actually turn out to be 
just a piece of junk — suitable only for 
salvaging parts — it may possibly be a real 
gem in need of a little polish and TLC. 

In summary, I am quite pleased with 
the performance and operation of the 
radio. It is a time-proven, regenerative- 
radio circuit. This particular project 
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Editor’s Note 1: This is Dave Ishmael’s Twinplex schematic from his Vintage 
Anthology book, mentioned in reference #2. 
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Simple 2-Tube Regenerative Receiver 
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Editor’s Note 2: From reference 2, Frank Jones’ 1936 Radio Handbook has the 
schematic of his 2-tube regen that we call a “T'winplex.” 


involved working with Plexiglas which, 
for me, was both a challenge and a new 
learning experience. I also found that 
both David Ishmael’s? and Greg Latta’s 
well-written descriptive articles* to be a 
refresher for me plus they are a wealth of 
new information. 
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poe The AN/GRC-106 in Military — 
ed Service: 
Discovering Problems 


CAs 


By Ron Boltz, K3TZJ 
rl.boltz@mhsdesign.com 


In Electric Radio numbers 255 and 
256, I wrote about the GRC-106 
problems you may find when buying or 
operating a set purchased on the surplus 
market. At that time I did not write about 
the issues the military had with these sets 
in tactical use. Those problems do carry 
over to surplus use, if used in mobile 
applications. 

To review, the AN/ 
GRC-106 was devel- 
oped in the late 1950s 
to early 1960s as a re- 
placement for the AN/ 
GRC-19y @oweavy? 
auto-tune set compris- 
ing of the T-195 trans- 
mitter and the R-392 
receiver. The “anger 
19 was AM voice and 
getting old, it was in its 
third upgrade, and only 
100 watts. The ‘19’s 
frequency range was 
limited to 1.5 to- 22 
MHz whereas the ‘106 
is 2.0 to'29.999 MHz. 
The ‘106 was intended 
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Figure 1: The AN/GRC-106A 


to be a division level radio for beyond 
line of sight communications and was 
also the mainstay for radio teletype shel- 
ters, or RATT. The division area of op- 
eration in the 1960s was and still is larger 
than the division area of the 1950s, so a 
more powerful radio was required and 
the power requirement was increased to 
400 watts in the new sets. 

By the mid-to-late 1980s, the ‘106 sets 
were being replaced as smaller more 
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modern sets were developed, like the 
AN/GRC-193, even though many sets 
remained in service until at least the Gulf 
war with National Guard and reserve 
units operating them even longer. Surplus 
sales, and foreign exports, began during 
the phase out period and hams who were 
military radio enthusiasts began using 
them “as is” and modifying them for 
USB/LSB operation. In the military, 
during this period, when a °106 RT or 
amplifier needed depot service or repair, 
it was often just replaced, and the non- 
working set sent to the DRMO for 
disposition. Therefore, most of the sets 
encountered in the surplus market were 
and still are in some need of repair or 
parts. | 

| Deployment 

The Vietnam War was in full build up 
when the ‘106 began being deployed in 
large numbers. Also, the cold war in 
Europe was at its peak. Thousands of sets 
were sent to both areas in RATT shelters 
and as sets installed in mobile command 
vehicles at the company, battalion and 
division levels as well as our allies military 
units. 

It did not take long for problems to be 
reported. The two major problems were 
failures in the AM-3349, the 400-watt 
amplifier, and a serious lack Mot: 
communication range. Both problems 
were often related as will be described. 

Tuning the amplifier is accomplished 
by centering a pair of meters, for load 
and tune, by cranking the corresponding 
These controls 
mechanical digital counter for use as a 
reference point. The manuals, and signal 
school training, emphasize you needed 
to pre-set the load and tune control 
counters to a reference number as posted 
on a chart attached to the amplifier. 
Numbers on the chart corresponded to a 


controls. have a 
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frequency range and only then do you 
move the tune/operate to “tune” and fine 
tune for centering the meters. Failure to 
follow these pre-sets resulted in the RF 
generated in the amplifier to be converted 
to heat and high currents. While the 
operator cranked the controls trying to 
cet meter movement, the heat and current 
often destroyed the contacts on the 
internal turret stationary module or 
components in the antenna coupler or 
final amplifier compartment. 

Many of the first operators did not 
have formal training when these sets 
arrived at their units as they were used to - 
operating the GRC-19 sets which were 
totally auto-tuned. The operator only 
needed to set the band and frequency, 
lock the tune controls, operate the test 
key and wait for the red light to indicate 
successful tuning. Now, with the ‘106 
sets, some skill was required and field 
training of the first operators was 
somewhat lacking. Later signal school 
trained operators improved the skills of 
users. 

Not being able to communicate over 
distances that should have been easy, was 
also plaguing the operators both in 
Vietnam and Europe. 

Problems Continue 

For reasons unknown, the Signal 
Corps, and other users, continued to 
operate the ‘106 sets and accepted its 
short comings. Fast forward to fall 1983 
when the U.S. Army Communications 
Systems Agency along with the U.S. Army 
Electronic Warfare Laboratory began 
testing new antenna systems and used 
the ‘106 as the radio set for the tests. 
They ufirsts(cried*toy establish, a 
communications link of 100 miles using 
installations’ in Jeeps; M151s; on 
frequencies in the 2-8 MHz range using 
the 15-foot whip typically used in mobile 
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installations. This was to establish a 
benchmark prior to testing any new 
antennas. In theory, a link should be 
easily established on these frequencies, 
but the test failed. Thus, began the in- 
depth investigation of why these sets had 
problems with reliable range. 
Research 

Theoretical propagation predictions 
indicated that we should be able to 
communicate easily, so we began to search 
for the reasons that practice differed from 
theory. — Army Communicator, 1984, 
David M. Fiedler, Signal Corp. (ret) 

The first step was to measure the 
standing wave ratio, SWR, using the 15’ 
whip. Since SWR meters use coax 
connectors and the ‘106 sets use a single 
wire connection for the whip, adapters 
had to be made. The coax connector on 
the AM-3349 could not be used as an 
internal switch disconnects portions of 
the internal antenna matching network, 
when attaching a cable, that are necessary 
for and only used for the whip. 

The set under test was then tuned “by 
the book” centering the load and tune 
meters. The results were surprising as 
maximum power out was not obtained. 
Then the set was then watching the power 
on the SWR meter and the load and tune 
meters were ignored. It was found that at 
least 10% more power could be obtained 
by fine tuning using the watt meter. 

It was discovered that operating below 
5 MHz, and tuning by the amplifier’s 
meters, the SWR was so high that 80% of 
the output power was being reflected 
back to the amplifier. That meant that 
only 72 watts were being radiated. The 
result is that the circuits driving the meters 
area compromise of vaccuracy and 
operator ease of use and the 15-foot whip 
is physically too short to operate well 
below 12 MHz. In my own experience in 
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Figure 2: The Single-Wire Whip 


Connector 


the Signal Corp, we always operated 
between 4 and 6 MHz, never above. 

Antenna theory and design is beyond 
the scope of this article but in simple 
terms, ifan antenna is too short to radiate 
properly, inductance must be added. This 
is accomplished in the AM-3349’s 
antenna matching network however space 
and design criteria limited the amount of 
required inductance that could be 
physically installed inside the set. So, 
below 12 MHz, 80% of the power 
produced was not being radiated. This 
explains why the actual ground wave 
range of these sets failed to meet the 
ground wave published range. 

Power not radiated is reflected back to 
the power amplifier and causes heat and 
current that the internal components were 
not designed for. The same components 
that failed due to improper tuning were 
also failing due to the high SWR. The 
result is the antenna matching 
components of the AN/GRC-106, below 
12 MHz, caused increased failures and 
shortened the desired range. 

Solutions 
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Figure 3: The Load and Tune Meters and Controls 


Below 12 MHz and using the 15-foot 
whip, the antenna matching network 
design in the ‘106 has reduced its range 
and increased its failures. The only 
solution available was to increase the 
whip length to 24’ by adding 9’, or 3 MS- 
116 antenna sections, to the vehicle 
antenna. Of course, the mount could not 
handle the additional weight and would 
bend over and even if you added a stiffener 
there was no way to be mobile with that 
length. As for tuning to maximum power 
rather than by the meters, if the user was 
able to obtain the ME-61 field strength 
meter, you could monitor that while 
tuning for max power. No official 
documents could be found by me that 
guided users to solutions for these 
problems. 

Germany and Israel also used the GRC- 
106 and were quick to recognize 
problems. Germany added an external 
auto tune antenna matcher that senses 
frequency and tunes for best match 
automatically. Ironically, the external 
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antenna matching unit was made in the 
US by Harris but never used here to my 
knowledge. Israel built their own sets 
under license and made the set completely 
auto-tune. It had no meters and a larger 
matching system that tuned without 
operator involvement. I have only seen 
one picture of these sets some years ago. 

This article focuses on the military use 
of the 15’ whip in tactical vehicles and 
improper operator tuning. These 
problems did not exist when using the 
RATT supplied GRA-50 dipole antenna, 
and the 50 ohm coax output on the sets, 
if proper tuning was followed. Of course, 
proper tuning in amateur radio use is still 
necessary whether using a whip or other 
50 ohm antenna system. 
References: 
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 Thave beenfascinated (interested) with 
WWII clandestine’ efforts and the work 
that went into decoding Enigma, plus 
what — was -involved with radio 
communication during the war. After I 
read Geoffrey Pigeon’s book, The Secret, 
Wireless War, I wanted a Paraset. Now 
this is not really something you can just 
buy. It would need to be built. 

The “4State QRP Group” had the 
Bayou Jumper, but that was solid state. It 
did have the right look though, but I 
waited too long and missed their limited 
production run. Then a thread started on 


QRZ about a Chinese “three lamps”. 


“Vacuum Tube Transceiver” available 
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Figure 1: The kit of parts to build a Paraset replica. 


g a Paraset Replica in Kit Form 


from NewEgg.com. OK, it has tubes and 
it might have potential. I took a look but 
not many details were listed. The price 
was reasonable and I bought one. 

As offered, it’s a simple breadboard 
type kit with a printed circuit board and 
poly-variable caps. This is what is 
supplied, see figure 1. 

This is how it would look when 
assembled per the instructions. Not that 
there are any real instructions, just a 
schematic and a labeled PC board, see 
figures 2 and 3. 

My kit was even missing the coil 
winding instructions! Someone in the 
QRZ discussion thread was kind enough 
to send a copy of what came with his. 

There are three tetrodes that have 3V 
filaments labeled as 2P2 and 2P3. These 
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Figure 4: The Case 


supplies, I found some air variable caps 
of matching values. Turning to eBay I 
found some plastic panel material and a 
small wooden suitcase, figure 4. 

To this, ladded a support for the panel 
and coil forms. These also are used as a 
standoff and support for the PC board. 
Trying to keep to the period for any 
visible screws, I did not use any Phillips- 
head screws but only cross-slot brass 
screws. 

I don’t read Chinese, but the turns 
count is apparent along with spacing and 
style. I wound the coils on the supplied 
forms using dual holes at all locations, 


This leaves the ends on the outside and 
secures the winding with nothing 
additional needed. After winding | 
attached the leads and dressing. From 
past experience I knew all windings on a 
form must go in the same direction, figure 
5. 

For the double layer coil; as I was 
winding the first layer, after four turns | 
stopped and drilled holes for the top 
layer, inserted some spare wire as a place 
holder, then continued the first layer 
winding. Then three turns before the 
end, I did the same procedure. 


After finishing bottom layer, I pulled 


Figure 5: The Coils 
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Figure 6: Layered Coil Windings 


one place holder, started the top layer, 
wound the specified number of turns, 
then pulled second place holder and 
secured the winding. 

The top layer laid in the bottom layer 
groves. 7 

You can see in the next picture how the 
coil wound on top has anchoring between 
turns of the bottom layer coil, figure 6. 

Note: watch when connecting the coils, 
the board is not marked and proper ends 
of each coil have to be in the correct 
position. 


I changed the crystal from the ae 


It was cut to size by scoring and snapping. 
Drilling slowly with a wood backstop 
produced nice clean holes. The large hole 
for the meter was done with a hole saw. 
After cutting and drilling, the lettering 
was applied with dry transfers and secured 
with a coat of clear enamel. 

Another label was used to dress up the 
inside of the lid. 

90V batteries are hard to come by and 
are not cheap. I did not want to string 
together ten 9V batteries and try to hide 
them. A bit of research lead me to http:/ 


/www.kitradio.co.uk/ where I purchased 


7.023 value to 7.040. 
The 7.023 frequency 
ise down, in) Extra 
portion of the band, 
while 7.040 is more of 
a QRP watering hole. 
The panel is a piece 
of Plexiglas. It comes 
covered with protective 
paper, which makes 
doing the layout easy. 
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Figure 7: The Panel 
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Figure 8: Completed Paraset kit is mounted in the case. 


a battery kit. It’s actually a little switched- 
mode power supply that comes with a 
very attractive wrapper. This uses six AA 
batteries to produce the 90V B+. It’s a 
nice kit that I recommend, figure x. 


Figure 9: The 90V Battery 
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I finished building the power supply, 
and wired the connector. The battery 
holder supplied was not for AAs so a new 
one had to be acquired and installed. 

In the first test all the batteries were in 
place and the antenna, key, headphones 
were plugged in. I turned on the power 
switch and nothing — no sound at all. I 
advanced the regen control over its entire 
range, looked at some voltages and the 
connections but still nothing. I don’t 
know where I went wrong. Dejected after 
weeks of work, I stuck it on a shelf. 

After sitting for a few months, I had a 
thought; perhaps the power supply 
directions say to use a 100k resistor for 
testing? It is designed to turn off if there 
is no load. Maybe I needed a load there as 
well. 

I jumpered one in, but was still not 
getting anything, also other voltages were 
not reading correctly. I pulled all the 
batteries and they were all dead. After 
replacing them I was getting HV. All was 
ready to throw power switch on when I 
noticed there was noise from the 
headphones lying on the desk. I turned 
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“on” power and no noise, but when I 
turned “off the power, there was 
reception! 

I did not pay attention and mounted 
the switch backwards. That explains the 
dead cells, it had been running the whole 
time it had been sitting. 

The receive portion is tunable, only 
the transmit side has crystals. I was picking 
up a SW broadcast, but did not know 
which one. Unfortunately, the tuning 
cap is affected by hand capacitance. 
Switching out the knob with one that has 


less metal inside helped, but did not 
eliminate the problem. Next step is make 
sure the cap frame is grounded, and maybe 
add shielding behind the panel. Right 
now I’m not sure what frequency I am 
listening too. This needs to be calibrated. 
There is plate current on key-down 
and I can hear a click on an AM SW 
receiver. I'll need to get another antenna 
for my regular radio to test further. 
A lot more time needed on the bench, 
but I do have a working “Paraset” at least 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! 
We are always looking for good photos, especially we need attractive photos for 


Electric Radio covers.” 
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Brian Harrison (KN4R) sent this photo of the recent Sevierville, TN hamfest that 


was well attended. 
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| "VINTAGE NETS 


AM Carrier Net: oe Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 ke; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-04002 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@O}J. 
Also try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6-8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W 4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets is Warren, W1GUD. 

Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 ke, QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N9CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM ‘ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke + QRM. QSX Ted, W3PWW 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 eqn 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc QRM. Op Rotates: Bill (W4WHW), Jay (WBGMWL), Duncan (WDSIKY), 
Jack (KGSGP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KG5GP) Sat 1400ET, 7.235Mc. Op 


Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), 
Andy (WBOSNEF) or Al (W8UT), Roger (KD7HH), and Mike (N 6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (V A3ORP) 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADSTOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
|| all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


@- DEADLINE for Nov. 2020 is Friday O 
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on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE - Working and artfully restored 
by John Svoboda WEMIT: Collins 32V3 
Transmitter - $550; Hallicrafters SP-600 
Receiver - $550; Gorgeous Johnson 
Viking 500 w/ PS/cables - $2500; 
Hallicrafters HT-20 transmitter - $325; 
Lafayette Receivers HE-10 - $200, HA- 
350 - $250, and HE-80 - $125 each; and 
Yaesu FT902DM transceiver - $525. The 
following are not working: Multi-Elmac, 
PMR-8 Receiver, AF-68 Transmitter w/PS 


SSB Adapters from Treetop Circuits 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
e Installed in Receiver and Powered By Receiver 

° Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


- $250: TWO each Hallicrafters Receivers 
SX-28 and SX-42 - $75 each. Contact 
Frank KBOW, fdellechaie @ sbcglobal.net. 


FOR SALE Rare Collins KW-1, serial 
number 96. Only 150 made, $16,000 firm. — 
Contact Teressa: Trjtwo@gmail.com or 
via telephone 805-878-1691. 


FOR SALE: Henry 2K. Fully restored, 
works great. New Peter Dahl plate xmfr, 
all new PS components. Two NIB 
Amperex spare tubes and new TR relay 
included as well as manual. $850 PH: 
210-722-8179, ab5wg @satx.rr.com. 
Located in South Central TX. Ron, 
AB5WG. 


UHF & More 


RF Connectors & Gaagets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC -C- DIN-FME-N-SMA-TNC - 


Attenuators- Loads & Terminations - Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts- Feet - Knobs- Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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FOR SALE — RARE HY-GAIN 3750 
TRANSCEIVER w/Matching 3855 VFO and 
3854 SPKR. Made by Panasonic. XLNT 
CONDITION WITH MANUALS. $1,750 
obo +FRT. 100% of proceeds will be 
donated to the AWA HAM RADIO EXHIBIT. 
Stan Reubenstein WA6RNU_ 303-947- 
8090 wa6rnu @ gmail.com 


FOR SALE: ANTIQUE PHONOGRAPHS. 
Small collection of acoustic/mechanical 
phonographs for sale....both Victrola and 
Edison types. Will sell entire collection or 
individually. All can be shipped with one 
exception....a floor model Victrola. All are 
in excellent physical and working 
condition. | can send photographs. Buy 
them now at 1970 prices as I’m sure my 
kids don’t want them. Jeff Holmquest, 
jeffholmquest167 @gmail.com 910-420- 
8712 


FOR SALE: Aprox 9 pds crystals ,many 
in holders ge mot etc 25.00 include ship 
to usa. wOObei dave _ schmidtke 
daves2 @enventis.net 


FOR SALE: Navy Radio RU-18 Complete, 
Collins, Receiver Whats chp 
WildbillKOIKP @ aol.com,303-229-4611 


FOR SALE: Hallicrafters SX101 Receiver, 
HT32 Transmitter and HT33 Amplifier for 
sale as a package deal. $800.00. Pick up 
only. Steven J. Airola, W6RXK, 
stevenairola@att.net (209) 770-3263 


FOR SALE: Propeller Pitch Motor for giant 
big antenna used $490 plus shipping 
indicator available. Toshihiko Yamada, 
7107 175th PL SW, Edmonds, WA 98026 
ja1ftc@hotmail.com 


FOR SALE: TMC package: GPR-90 RX, 
MSR-9 SSB Converter, MSR-4 (CV591A) 
converter, O-672/URA-28 Exciter unit (no 
pwr supply or cables). Misc items: Tek T- 
922R LF scope Dumont 304 antique scope 
Jerrold 602 TV Sweep Gen. HP-5230 LF 
Counter 6 ft relay rack on wheels Bill, 
WS3FMI, nagelbill @ earthlink.net 
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FOR SALE: Dymek DAQY tunable loop 
amplifier with DL4 ferrite loop. 120 VAC. 
530 kHz to 1900 kHz. Ferrite loop rotates 
and tilts Good, working condition. Photos 
available. Asking $150, plus ground 
shipping. Gary Peterson, KOCX, Rapid 
City, SD kzerocx @ rap.midco.net 605-484- 
5893 : 


FOR SALE/TRADE: ARRL early editions: 
Hints & Kinks, VHF Manual, Mobile Manual, 
How To Become a Radio Amateur, SSB 
for the Radio Amateur, License Manual, 
Handbooks, others. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536. 
ni4q@juno.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. Ki1TLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.qrz.com/db/W5JV. QSL W5JV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449- 
7931www.treetopcircuits.com 
radio @treetopcircuits.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and f7 DN: Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris ~WAS5UEK 
cosmophone @ yahoo.com 
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The Collins 75A-4 Handbook 

This isa newly revised and expanded 232 page bound book witha soft cover, and having 
all the factory service bulletins from the Collins Radio Company, and Collins Addendum 
info not in the service bulletins. It Includes all-new articles never published in Electric 
Radio, plus all thirty-three 75A-4 articles printed in Electric Radio since 1989, some of 
which are out-of-print in the back issues. Many pages are now in full color. 

This expanded version highlights the history and development of the 75A-series of 
receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual-triode 
receiver mixer, commonly called a “Pullen mixer,” with information on its designer, Keats 
Pullen, showing his original mixer documents. Another special section details component 
identification in the 75A-4 so that repairs can be made efficiently. 

It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 

"plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 
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FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 18406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 


7 Radio Repair. Tom Senne, AC8DA, 937- 


258-0124, Dayton OH, 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


FOR SALE Icom !1C7200 transceiver, good 
condition, little use. 400.00 obo plus 
shipping. Butch Gibbons, WB4NXK 704- 
609-8997 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins, 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


https:// 


DIGITAL ACCURACY FOR BOATANCHOR RCVR 


Products LLC 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO « IT IS A DIGITAL READOUT 
Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 
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EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEXY/ 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


customers around the world! 


304-856-1026 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


WANTED: National Radio HRO 60 
receiver 1-10 transformer. Marv, 
W7FON, mmurray @peak.org or 541- 
760-2125. 


WANTED: Swan transformer 271-005 
from 117-X or PSU-3 power supply, or 
complete power supply working or not. 
Roger W7KVT, roger@rdgates.com or 
503-623-3289 


WANTED: Walt Williams 30 or 60 amp 
power supply. Joseph, WASEIJ, 713-503- 
0207, WA5ElJ @yahoo.com 


WANTED: Archer Globe _ Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney Concord, NH 03301 603-591- 
1020 AB1BM @ARRL.net 


WANTED: Modulation transformer, UTC 
VM-5 or VM-4, or Chicago CMS-3. Gary, 
AF8L, gsteinbaugh@yahoo.com 513- 
967-8407 


WANTED: The USS Wisconsin Radio 
Club, (Norfolk, VA.) is in need of 3 Small 
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round pointer knobs that are used on the 
RAL8 or RAK7. USS Wisconsin Radio 
Club is a 501C. Contact Bill NSWM for 
donation or selling price 410-790-6072 
N3WM @ yahoo.com 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED? ATTENTIONS ALL CER 
AMATEURS - Looking for any info on a 
Supreme SSB-6B Transceiver. If 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65@ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WASWRE 

WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike ZuCCato: 858-271-8294, 
mjzuccaro @aol.com 

WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 
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WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @ aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
69, 71,7 73, 75:o°Steve, "Azer. 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 


k=2 
a gs 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


000000000000 000 0000000 0SOE SOOO OOONOOOE® 


SPOSOSSSOHOSHSOHHSSAOHSHSOHSHOSOSHSHSOSSHHOO OSS OTSOSOHOSTOOSOOESOS 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such ~ NOSeen teeth Lini ne 
damage. They are not intended to be used as a voltage- Models AB-IM, AB-30 OM 
reducing device. The AB-1M is 150W. All models f 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now, all of vour Drakeyseryice 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


Series 1 + Disk 1 
RL, Drake Co. 


Systema 
Requirements: 


Any computer with 
Adobe Acrobat Reader®. 
Performance will vory 
depending on speed of 


the computer, 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


e Your Resource for * * Collins Radio * * 


Viale Sle= (eS 


Collins Collectors Association 
ZY ZY 


WA wy 
¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
¢ World Class Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
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Pennsburg, PA 18073, 215-541-1 099 | 


The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQYZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WA9ZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
7 Radios Glow in the Dark” (used 
with the permission of Classic 
4s \ . “ Radio). The T-shirts are 100% 
~[jeuectige 9) \/ cotton and come in Small, 
ee Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 


Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
2 hours, $89.95 

7 hours, $109.95 

Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Gkas E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 
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WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmliabs.com 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger w8crk 
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MODEL SX-115 RECEIVER 


The $X-115:is 6 new triple conversion hetrodyne type communication receiver. 


_ Anew “front end’ utilizes band-pass couplers which offer the. advantage of. four tuned circuits for better 
“out of band-rejection:"’ All spurious and image signals are down 60 db or more. 
_ FEATURES: 

A high order of mechanical and electrical stability Spurious and imdge rejection better than 60 db 
Accurate frequency read out Selectable side bands 
Linear tuning Selectivity variable in five-steps from 500 to,5000 cycles 
1 KE colibration marks ‘Amplified dual loop AVC-with fast ottack-slow release 
Constant tuning rate Product detector for SSB/CW-envelope detector for AM 
Transmitter type V.F.O. with differential temp compensation 1.F. fype noise limiter for SSB/CW-automatic threshold 
Back-losh free gear driven tuning mechanism series type for AM 
Bailt in 100: KC crystal calibrator Bard gain equalization 
Crystal ‘controlled Ist and 3rd conversion oscillators Audio: inverse feedback 
Sensitivity less than 1 microvolt 49" meter functions with AVC off 


The SX-115 covers nine 500 KC segments 
3.5~ 4:0-Me 21,0--21.5 29.0.~ 29,5 
7.0— 7.8. 28,0 ~ 28.5 29.6 ~ 30,0 
14:0+ 14.5 28.5.~ 29.0. 9.5~10 Mc for WWY/AWWVH 

The firs? conversion oscillator is crystal ‘controlled, dnd is fed into the first mixer whose output varies: 
from 6.0-t0.6.5.Me. This signal is fed into a tunable |.F. amplifier ond then into.the second mixer. 

The signal is then hetrodyned with the 5.0 to 5.5 Mc VFO to create an 1:F. frequency of 1005 KC. This 
signal is fed through on. |.F. amplifier which has four permeability tuned cirevits. The signal is then fed into 
a third mixer where: it is hetrodyned with either a 955 KC or 1055 KC crystal controlled oscillator to develop 
‘either on upper or lower sideband at 50 KC. This signal is fed to-a product detector for SSB/CW or an enve- 
lope detector for A.M. In A.M. operation, the product detector stage is used as an additional audio amplifier. 


vom Nallicrafters 
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—ELECTRIC RADIO BACK ISSUES— 
¢ All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 
¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 
¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 
e Single Issues: $4.00 Each, Postpaid 
¢ 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 
¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 
¢ Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium”) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes all- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
202 DAGES, MANY I COLL sae eae te asc ae) eracas ca keees oe seseeiaey, eee $34.95 plus $5.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
BB +> afte se sists coat sprees RIE 0c << ce A eh Ee $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 


manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising. -------------------------------------------0-------22nnn anne nnn n nn nenn ene eene ene eenn nce ennn cnn enmnnnnennnnnnne $26.95 


52 Electric Radio #377 October 2020 


Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
Ne a eer Lota on Supe ae aba otnme ae peptic aa Bheaatitiis «gis wa ala cao 0 aia « tne $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


eT SIRE TUILE. (COLON ccigienuws goravga oh veces ste hash neh on vee neh tn cee MRE MEEIen acRN pics edb oath aawh ie RI Mem Eee «uai8. $36.25 
Practical Radio Repair, Volume 2: Practical guides to vintage radiio repair and quite useful: Only 8 copies of 
Sea GRAIG St OCKesinendsnoes sercerrenrsiesvaurmiccdterecedtiectrwraenitetrraeces anita thee aia de Wim Vettori rete vei! $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
Beem inoiumacde Uy tabicratters: By CHUCK DaChis: «----2-2- e-em annem nner msn nnn snnwnennnmacn anni $26.95 


Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European CquipMent.-----------------------n0nnnnnannnmnnnnnnnnnnnnncnnnnnnn $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.-------------------------------0nennnnnnnnnnnnnnnannn $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 


Poles, mentioning radio communications of the day. Now on close-out Sal@, ----------------------------- $6.50 
Tube Lore II: This is the expanded, revised, and useful new edition of Ludwell 


Sibley’s classic book all about VACUUM tUbEeS]...........:ceeeeeeeeeeeeeeeneeeeteneeeeeeeneaens $34.95 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (Sk), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 Color Pages. ------------------nnn--nnnnnnnmm- $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACCeSSOrieS---------------------------=--- nnn n nnn nnn nnn nnn nnn nnn nnn nnn nnn ncn nnn nnn nnn $37.95 


Practical Radio Repair, Volume 1 is out-of-stock as of June 8, 2020. This may be permanent. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK, aparently no longer available. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 


Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
to learn more about AWA and other membership options. 


www.antiquewireless.or 


JOIN THE AWA 


ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


Tube Lore ll 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 
information! 
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Mil-Spec Communications 
| R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
‘Please call us at: 941-474-6818 


FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


Were you first licensed 25 years ago 
and licensed today? 


“Calling All Meckers!” 
Do you own a Meck transmitter? 


John Meck Industries of Plymouth, To Join or Renew, Visit: 
http://www.qewa.org/join-renew.php 


IN, made a transmitter starting in 

1949, also used the Telvar name. If sO, For more information, please contact: 
epg om@qcwa.org 

please join our group: https:// 


groups.io/g/Meckers Or contact 
W9IRAN @arrl.net 


DESIGN BUILD HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


Tees 
TARZGEMITUM 7 | 


Available in the Electric Radio Bookstore! 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


erie ree es eee | 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
10/20 


W9ADJ 
James Beyer 


6213 Countryside Lane 
Madison Wi 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WOD@ERU 
ROCKWELL COLLINS HF-380 816-455-5520 or 913-668-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


